Terminal restriction fragment length polymorphism analysis of ribosomal RNA genes to assess changes in fungal community structure in soils.
Monitoring the structure and dynamics of fungal communities in soils under agricultural and environmental disturbances is currently a challenge. In this study, a terminal restriction fragment length polymorphism (T-RFLP) fingerprinting method was developed for the rapid comparison of fungal community structures. The terminal restriction fragment polymorphism of different regions of the small-subunit (SSU) ribosomal RNA (rRNA) gene was simulated by sequence comparison using 10 restriction enzymes, and analyzed among three different soils using fungal-specific primers. Polymerase chain reaction amplification of the 3' end of the SSU rRNA gene with the primer nu-SSU-0817-5' and with the fluorescently labelled primer nu-SSU-1536-3', and digestion of the amplicons with AluI and MboI were found to be optimal and were used in a standardized T-RFLP procedure. Both the number and the intensity of terminal restriction fragments detected by capillary gel electrophoresis were integrated in correspondence analyses. Three soils with contrasting physicochemical properties were differentiated according to the structure of their fungal communities. Assessment of the impact on the fungal community structure of the amendment of two soils with compost or manure confirmed the reproducibility and the sensitivity of the method. Shifts in the community structure were detected between non-amended and amended soil samples. In both soils, the shift differed with the organic amendment applied. In addition, the fungal community structures of the two soils were affected in a different way by the same organic amendment. The fingerprinting method provides a rapid tool to investigate the effect of various perturbations on the fungal communities in soils.